Increasing the resolution of the comet assay using fluorescent in situ hybridization--a review.
The comet assay (single-cell gel electrophoresis) is now the most popular method for measuring low levels of damage in cellular DNA. Cells are embedded in agarose on a microscope slide and lysed to produce nucleoids of supercoiled DNA attached to the nuclear matrix. Breaks in the DNA relax the supercoiling and allow DNA loops to expand, and on electrophoresis to move towards the anode, giving the appearance of a comet tail. The % of DNA in the tail reflects the break frequency. Digestion of nucleoid DNA with lesion-specific endonucleases extends the usefulness of the method to investigate different kinds of damage. DNA repair can be studied by treating cells with a genotoxic agent, incubating them and using the comet assay to follow the removal of the damage. An important feature of the assay is that damage is detected at the level of individual cells. The comet assay can be combined with fluorescent in situ hybridization, using labelled probes to particular DNA sequences, and DNA damage and repair can be examined at an even finer level of resolution. Here, we provide a general review of the technique, answer some technical and theoretical questions and give examples of applications of the method.